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Listing of Claims: 

1-5. (cancelled) 

6. (original) A device comprising: 

a) a substrate; and 

b) nanostructures of wide bandgap material, wherein the nanostructures of wide 
bandgap material comprise an n-type portion and a p-type portion and wherein the 
nanostructures of wide bandgap material are selected from the group consisting of low- 
defect nanostructures of wide bandgap material, quantum confined nanostructures of 
wide bandgap material, surface confined nanostructures of wide bandgap material, and 
combinations thereof. 

7. (original) The device of Claim 6, wherein the substrate comprises a conductive material. 

8. (original) The device of Claim 6, further comprising a nucleation layer interposed 
between the substrate and the nanostructures of wide bandgap material. 

9. (original) The device of Claim 8, wherein the substrate comprises a material selected 
from the group consisting of SiC, sapphire, ZnO, doped Si, A1N, InN, AlGaN, AlInGaN, 
LiGa0 2 , Si0 2 , diamond, and combinations thereof. 
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10. (original) The device of Claim 8, wherein the nucleation layer comprises a material 
selected from the group consisting of GaN, InGaN, A1N, InN, BN, B x Al y In z Gai_ x _ y _ z N, and 
combinations thereof. 

11. (original) The device of Claim 6, wherein the substrate comprises bulk GaN, wherein the 
bulk GaN has a dislocation density of less than about 10 4 cm" 2 . 

12. (original) The device of Claim 6, wherein the nucleation layer and the wide bandgap 
nanostructures comprise a common material. 

13. (original) The device of Claim 6, wherein the wide bandgap nanostructures comprise a 
material selected from the group consisting of group III nitrides, III-V semiconductors, II-VI 
semiconductors, Al x Gai_ x As, In x Gai_ x As, II-VI semiconductors, A1P, AlAs, AlSb, GaP, GaN, 
GaAs, GaAs, GaSb, InP, InAs, InSb, SiC, ZnC>2, and combinations thereof. 

14. (original) The device of Claim 6, wherein the wide bandgap nanostructures are selected 
from the group consisting of quantum dots, quantum wires, and combinations thereof. 

15. (original) The device of Claim 6, wherein the wide bandgap nanostructures are selected 
from the group consisting of nanostructures that are homogeneous in size and shape, 
nanostructures that are heterogeneous in size and shape, and combinations thereof. 



136393-1 



PATENT 



16. (original) The device of Claim 6, wherein the p-type portion of the wide bandgap 
material is p-doped with atoms selected from the group consisting of Zn, Mg, Mn, C, Co, Ca, Ra, 
Be, Sr, Ba, Zn, Ga-vacancies, and combinations thereof. 

17. (original) The device of Claim 6, wherein the n-type portion of the wide bandgap 
material is n-doped with atoms selected from the group consisting of oxygen, Si, Co, C, nitrogen 
vacancies, and combinations thereof. 

18. (original) The device of Claim 6, wherein the wide bandgap nanostructures are arranged 
with a density which ranges from about 10 8 nanostructures per square centimeter to about 10 12 
nanostructures per square centimeter. 

19. (original) The device of Claim 6, further comprising electrodes, wherein at least one 
electrode is in ohmic contact with an n-type region and at least one electrode is in ohmic contact 
with a p-type region of the nanostructures of wide bandgap material. 

20. (original) The device of Claim 6, further comprising at least one cladding layer. 

21. (original) The device of Claim 19, wherein said device is operable as a solid state optical 
emitter. 

22. (original) The device of Claim 21, wherein said device is operable as a light emitting 
diode. 
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23. (original) The device of Claim 21, wherein said device is operable as a laser diode. 

24. (original) The device of Claim 21, wherein said device provides for light selected from 
the group consisting of polychromatic radiation, monochromatic radiation, coherent radiation, 
and combinations thereof. 

25-34. (cancelled) 

35. (withdrawn) A laser diode comprising: 

a) a first metal contact layer; 

b) a first external Bragg reflector; 

c) a substrate; 

d) a first cladding layer; 

e) an active layer comprising a layer of monodisperse nanostructures of wide 
bandgap material, wherein the nanostructures of wide bandgap material are selected from 
the group consisting of low-defect nanostructures of wide bandgap material, quantum 
confined nanostructures of wide bandgap material, surface confined nanostructures of 
wide bandgap material, and combinations thereof; 

f) a second cladding layer; 

g) a second external Bragg reflector; and 



h) 



a second metal contact layer. 
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36. (withdrawn) The laser diode of Claim 35, wherein at least one of the first layer and the 
second layer is transparent. 

37. (withdrawn) A device comprising: 

a) a substrate; 

b) a first cladding layer disposed on the substrate; 

c) at least one nanostructured layer disposed on the first cladding layer, wherein the 
at least one nanostructured layer comprises a wide band gap material selected from the 
group consisting of low-defect nanostructures of wide band gap material, quantum 
confined nanostructures of wide bandgap material, surface confined nanostructures of 
wide bandgap material, and combinations thereof; and 

d) a second cladding layer disposed on the at least one nanostructured layer. 

38. (withdrawn) The device of Claim 37, wherein the first cladding layer is an n-type 
cladding layer and the second cladding layer is a p-type cladding layer. 

39. (withdrawn) The device of Claim 37, wherein the first cladding layer is a p-type 
cladding layer and the second cladding layer is an n-type cladding layer. 

40. (withdrawn) The device of Claim 37, wherein the first cladding layer and the substrate 
comprise the same material. 
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41. (withdrawn) The device of Claim 37, wherein the first cladding layer and the substrate 
form a single layer. 

42. (withdrawn) The device of Claim 37, wherein the at least one nanostructured layer 
comprises at least one of a monodisperse array of wide band gap nanostructured material, a 
variable sized array of wide band gap nanostructured material, and combinations thereof. 

43. (withdrawn) The device of Claim 37, wherein the a monodisperse array of wide band 
gap nanostructured material comprises an elongated array of wide band gap nanostructured 
material. 

44. (withdrawn) The device of Claim 37, further comprising a nucleation layer disposed 
between the substrate and the first cladding layer. 

45. (withdrawn) The device of Claim 37, where the substrate comprises bulk GaN, wherein 
the bulk GaN has a dislocation density of less than about 10 4 cm* 2 . 

46. (withdrawn) The device of Claim 37, wherein the substrate comprises a conductive 
material. 

47. (withdrawn) The device of Claim 37, wherein the substrate comprises a material 
selected from the group consisting of SiC, sapphire, ZnO, doped Si, A1N, InN, AlGaN, 
AlInGaN, LiGa0 2 , Si0 2 , diamond, and combinations thereof. 
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48. (withdrawn) The device of Claim 37, wherein the wide bandgap nanostructures 
comprise a material selected from the group consisting of group III nitrides, III-V 
semiconductors, II-VI semiconductors, Al x Gai. x As, In x Gai- x As, II- VI semiconductors, A1P, 
AlAs, AlSb, GaP, GaN, GaAs, GaAs, GaSb, InP, InAs, InSb, SiC, Zn0 2 , and combinations 
thereof. 

49. (withdrawn) The device of Claim 37, wherein the wide bandgap nanostructures are 
selected from the group consisting of quantum dots, quantum wires, and combinations thereof. 

50. (withdrawn) The device of Claim 37, wherein the wide bandgap nanostructures are 
selected from the group consisting of nanostructures that are homogeneous in size and shape, 
nanostructures that are heterogeneous in size and shape, and combinations thereof. 

51. (withdrawn) The device of Claim 37, wherein the wide bandgap nanostructures are 
arranged on the nucleation layer with a density which ranges from about 10 8 nanostructures per 
square centimeter to about 10 12 nanostructures per square centimeter. 

52. (withdrawn) The device of Claim 37, wherein said device is operable as a solid state 
optical emitter. 

53. (withdrawn) The device of Claim 52, wherein said device is operable as a light emitting 
diode. 

54. (withdrawn) The device of Claim 52, wherein said device is operable as a laser diode. 
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55. (withdrawn) The device of Claim 52, wherein said device provides for light selected 
from the group consisting of polychromatic radiation, monochromatic radiation, coherent 
radiation, and combinations thereof. 



